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1 Introduction
In previous RAN4 meetings the intra-band non-contiguous CA for performance requirement were discussed [1~2] and a time plan was proposed in [4]. But due to the reason that there are still some aspects related to non-collocation unclear this time plan was not agreed. In this contribution we bring our thoughts about how to finalize the UE performance tests for Intra-band NC CA.
2 Discussion
The Table J.1-1 attached in Annex from [5] is informative for CA deployment scenarios where CA deployment scenarios #4 as Marco+RRH combinations give the possibility to have the enodeBs deployed as geographically un-collocated. And all the other CA deployment scenarios are with enodeB collocation.
When the enodeBs are under collocated deployment where each CC experiences similar path losses and channel propogations both the timing offset and power imbalance between 2 CCs are limited so it can be expected neither of the power and the timing difference factor will bring negative impact to the UE performance, while for non-collocated scenarios the power and timing difference will generate some performance loss as discussed in [1~2]. Therefore we propose we should separate the scenarios under collocated and non-collocated deployments to define the UE performance tests.
Proposal 1: Define separated UE performance tests with collocated and non-collocated deployments.
As for collocation scenarios with the current band combinations specified in [3] it’s straightforward to identify the UE performance tests using the same methodology as used for Rel-11 CA tests. So we propose to have the first step to finalize the UE performance tests for collocation deployment based on the maxium bandwidth combination. More concrete proposals in details are provided in [6]. 
Proposal 2: Step 1 is to finalize UE performance test cases for collocation deployment based on maximum bandwidth combination defined in the specification [3].
For non-collocation scenarios the goal is to define proper UE performance tests with default receiver structure as one shared LNA for 2 NC CCs. From RF perspective the principle is not to create new RF core tests but just make the performance test consistent with the RF core tests. The maximum allowed power imbalance between 2 NC CCs should be decided from discussions on RF core requirements and the outcome should be further taken as input for UE performance tests. We provide our proposals in [7].
Proposal 3: Step 2 is to identify maximum allowed power imbalance from RF core requirement as input to UE performance tests.

Once the maximum power imbalance is identified further study on how to define proper performance test is needed. The purpose of the performance tests is to make sure the UE can still be functional to achieve certain throughput with certain modulation mode when the gain switching on SCC with timing offsets has negative impact to the performance. We also provide details in [8].
Proposal 4: Step 3 is to further discuss how to define UE performance tests from input on maximum allowed power difference.

3 Conclusions

In this contribution we continue the discussion on the performance requirement for intra-band non-contiguous CA and propose the following.
Proposal 1: Define separated UE performance tests with collocated and non-collocated deployments.
Proposal 2: Step 1 is to finalize UE performance test cases for collocation deployment based on maximum bandwidth combination defined in the specification [3].

Proposal 3: Step 2 is to identify maximum allowed power imbalance from RF core requirement as input to UE performance tests.

Proposal 4: Step 3 is to further discuss how to define UE performance tests from input on maximum allowed power difference.
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5 Annex J (informative): Carrier Aggregation
J.1
Deployment Scenarios

Table J.1-1 shows some of the potential deployment scenarios for CA. In Rel-10, for the uplink, the focus is laid on the support of intra-band carrier aggregations (e.g. scenarios #1, as well as scenarios #2 and #3 when F1 and F2 are in the same band). For the downlink, all scenarios should be supported in Rel-10.

Table J.1-1: CA Deployment Scenarios (F2 > F1).

	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario is when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image1.emf]F1 F2



	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to improve throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image2.emf]

	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario is when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlaps.
	
[image: image3.emf]

	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to improve throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario is when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
	
[image: image4.emf]

	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlaps.
	
[image: image5.emf]


The reception timing difference at the physical layer of DL assignments and UL grants for the same TTI but from different serving cells (e.g. depending on number of control symbols, propagation and deployment scenario) does not affect MAC operation. A UE should cope with a relative propagation delay difference up to 30 s among the component carriers to be aggregated in inter-band non-contiguous CA. This implies that a UE should cope with a delay spread of up to 30.26 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 0.26 s.
When CA is deployed frame timing and SFN are aligned across cells that can be aggregated.
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